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(7) Installation and operation; standby power. 
The standby power unit and its installation 
must comply with paragraphs (a) and (b) of 
this section. 

(a) The standby power unit and its instal-
lation must not adversely affect the safety of 
the airplane. 

(b) The operation of the standby power 
unit and its control must have proven to be 
safe and reliable. 

[Amdt. 25–6, 30 FR 8468, July 2, 1965] 

APPENDIX F TO PART 25 

Part I—Test Criteria and Procedures for 
Showing Compliance with § 25.853, or § 25.855. 

(a) Material test criteria—(1) Interior com-
partments occupied by crew or passengers. (i) 
Interior ceiling panels, interior wall panels, 
partitions, galley structure, large cabinet 
walls, structural flooring, and materials used 
in the construction of stowage compart-
ments (other than underseat stowage com-
partments and compartments for stowing 
small items such as magazines and maps) 
must be self-extinguishing when tested 
vertically in accordance with the applicable 
portions of part I of this appendix. The aver-
age burn length may not exceed 6 inches and 
the average flame time after removal of the 
flame source may not exceed 15 seconds. 
Drippings from the test specimen may not 
continue to flame for more than an average 
of 3 seconds after falling. 

(ii) Floor covering, textiles (including 
draperies and upholstery), seat cushions, 
padding, decorative and nondecorative coat-
ed fabrics, leather, trays and galley fur-
nishings, electrical conduit, air ducting, 
joint and edge covering, liners of Class B and 
E cargo or baggage compartments, floor pan-
els of Class B, C, D, or E cargo or baggage 
compartments, cargo covers and trans-
parencies, molded and thermoformed parts, 
air ducting joints, and trim strips (decora-
tive and chafing), that are constructed of 
materials not covered in subparagraph (iv) 
below, must be self-extinguishing when test-
ed vertically in accordance with the applica-
ble portions of part I of this appendix or 
other approved equivalent means. The aver-
age burn length may not exceed 8 inches, and 
the average flame time after removal of the 
flame source may not exceed 15 seconds. 
Drippings from the test specimen may not 
continue to flame for more than an average 
of 5 seconds after falling. 

(iii) Motion picture film must be safety 
film meeting the Standard Specifications for 
Safety Photographic Film PHI.25 (available 
from the American National Standards Insti-
tute, 1430 Broadway, New York, NY 10018). If 
the film travels through ducts, the ducts 
must meet the requirements of subparagraph 
(ii) of this paragraph. 

(iv) Clear plastic windows and signs, parts 
constructed in whole or in part of elas-
tomeric materials, edge lighted instrument 
assemblies consisting of two or more instru-
ments in a common housing, seat belts, 
shoulder harnesses, and cargo and baggage 
tiedown equipment, including containers, 
bins, pallets, etc., used in passenger or crew 
compartments, may not have an average 
burn rate greater than 2.5 inches per minute 
when tested horizontally in accordance with 
the applicable portions of this appendix. 

(v) Except for small parts (such as knobs, 
handles, rollers, fasteners, clips, grommets, 
rub strips, pulleys, and small electrical 
parts) that would not contribute signifi-
cantly to the propagation of a fire and for 
electrical wire and cable insulation, mate-
rials in items not specified in paragraphs 
(a)(1)(i), (ii), (iii), or (iv) of part I of this ap-
pendix may not have a burn rate greater 
than 4.0 inches per minute when tested hori-
zontally in accordance with the applicable 
portions of this appendix. 

(2) Cargo and baggage compartments not oc-
cupied by crew or passengers. 

(i) [Reserved] 
(ii) A cargo or baggage compartment de-

fined in § 25.857 as Class B or E must have a 
liner constructed of materials that meet the 
requirements of paragraph (a)(1)(ii) of part I 
of this appendix and separated from the air-
plane structure (except for attachments). In 
addition, such liners must be subjected to 
the 45 degree angle test. The flame may not 
penetrate (pass through) the material during 
application of the flame or subsequent to its 
removal. The average flame time after re-
moval of the flame source may not exceed 15 
seconds, and the average glow time may not 
exceed 10 seconds. 

(iii) A cargo or baggage compartment de-
fined in § 25.857 as Class B, C, D, or E must 
have floor panels constructed of materials 
which meet the requirements of paragraph 
(a)(1)(ii) of part I of this appendix and which 
are separated from the airplane structure 
(except for attachments). Such panels must 
be subjected to the 45 degree angle test. The 
flame may not penetrate (pass through) the 
material during application of the flame or 
subsequent to its removal. The average 
flame time after removal of the flame source 
may not exceed 15 seconds, and the average 
glow time may not exceed 10 seconds. 

(iv) Insulation blankets and covers used to 
protect cargo must be constructed of mate-
rials that meet the requirements of para-
graph (a)(1)(ii) of part I of this appendix. Tie-
down equipment (including containers, bins, 
and pallets) used in each cargo and baggage 
compartment must be constructed of mate-
rials that meet the requirements of para-
graph (a)(1)(v) of part I of this appendix. 

(3) Electrical system components. Insulation 
on electrical wire or cable installed in any 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00539 Fmt 8010 Sfmt 8002 Y:\SGML\214043.XXX 214043rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



530 

14 CFR Ch. I (1–1–08 Edition) Pt. 25, App. F 

area of the fuselage must be self-extin-
guishing when subjected to the 60 degree test 
specified in part I of this appendix. The aver-
age burn length may not exceed 3 inches, and 
the average flame time after removal of the 
flame source may not exceed 30 seconds. 
Drippings from the test specimen may not 
continue to flame for more than an average 
of 3 seconds after falling. 

(b) Test Procedures—(1) Conditioning. Speci-
mens must be conditioned to 70 ±5 F., and at 
50 percent ±5 percent relative humidity until 
moisture equilibrium is reached or for 24 
hours. Each specimen must remain in the 
conditioning environment until it is sub-
jected to the flame. 

(2) Specimen configuration. Except for small 
parts and electrical wire and cable insula-
tion, materials must be tested either as sec-
tion cut from a fabricated part as installed 
in the airplane or as a specimen simulating 
a cut section, such as a specimen cut from a 
flat sheet of the material or a model of the 
fabricated part. The specimen may be cut 
from any location in a fabricated part; how-
ever, fabricated units, such as sandwich pan-
els, may not be separated for test. Except as 
noted below, the specimen thickness must be 
no thicker than the minimum thickness to 
be qualified for use in the airplane. Test 
specimens of thick foam parts, such as seat 
cushions, must be 1⁄2-inch in thickness. Test 
specimens of materials that must meet the 
requirements of paragraph (a)(1)(v) of part I 
of this appendix must be no more than 1⁄8- 
inch in thickness. Electrical wire and cable 
specimens must be the same size as used in 
the airplane. In the case of fabrics, both the 
warp and fill direction of the weave must be 
tested to determine the most critical flam-
mability condition. Specimens must be 
mounted in a metal frame so that the two 
long edges and the upper edge are held se-
curely during the vertical test prescribed in 
subparagraph (4) of this paragraph and the 
two long edges and the edge away from the 
flame are held securely during the horizontal 
test prescribed in subparagraph (5) of this 
paragraph. The exposed area of the specimen 
must be at least 2 inches wide and 12 inches 
long, unless the actual size used in the air-
plane is smaller. The edge to which the burn-
er flame is applied must not consist of the 
finished or protected edge of the specimen 
but must be representative of the actual 
cross-section of the material or part as in-
stalled in the airplane. The specimen must 
be mounted in a metal frame so that all four 
edges are held securely and the exposed area 
of the specimen is at least 8 inches by 8 
inches during the 45° test prescribed in sub-
paragraph (6) of this paragraph. 

(3) Apparatus. Except as provided in sub-
paragraph (7) of this paragraph, tests must 
be conducted in a draft-free cabinet in ac-
cordance with Federal Test Method Standard 
191 Model 5903 (revised Method 5902) for the 

vertical test, or Method 5906 for horizontal 
test (available from the General Services Ad-
ministration, Business Service Center, Re-
gion 3, Seventh & D Streets SW., Wash-
ington, DC 20407). Specimens which are too 
large for the cabinet must be tested in simi-
lar draft-free conditions. 

(4) Vertical test. A minimum of three speci-
mens must be tested and results averaged. 
For fabrics, the direction of weave cor-
responding to the most critical flammability 
conditions must be parallel to the longest di-
mension. Each specimen must be supported 
vertically. The specimen must be exposed to 
a Bunsen or Tirrill burner with a nominal 3⁄8- 
inch I.D. tube adjusted to give a flame of 11⁄2 
inches in height. The minimum flame tem-
perature measured by a calibrated thermo-
couple pyrometer in the center of the flame 
must be 1550 °F. The lower edge of the speci-
men must be 3⁄4-inch above the top edge of 
the burner. The flame must be applied to the 
center line of the lower edge of the specimen. 
For materials covered by paragraph (a)(1)(i) 
of part I of this appendix, the flame must be 
applied for 60 seconds and then removed. For 
materials covered by paragraph (a)(1)(ii) of 
part I of this appendix, the flame must be ap-
plied for 12 seconds and then removed. Flame 
time, burn length, and flaming time of drip-
pings, if any, may be recorded. The burn 
length determined in accordance with sub-
paragraph (7) of this paragraph must be 
measured to the nearest tenth of an inch. 

(5) Horizontal test. A minimum of three 
specimens must be tested and the results 
averaged. Each specimen must be supported 
horizontally. The exposed surface, when in-
stalled in the aircraft, must be face down for 
the test. The specimen must be exposed to a 
Bunsen or Tirrill burner with a nominal 3⁄8- 
inch I.D. tube adjusted to give a flame of 11⁄2 
inches in height. The minimum flame tem-
perature measured by a calibrated thermo-
couple pyrometer in the center of the flame 
must be 1550 °F. The specimen must be posi-
tioned so that the edge being tested is cen-
tered 3⁄4-inch above the top of the burner. 
The flame must be applied for 15 seconds and 
then removed. A minimum of 10 inches of 
specimen must be used for timing purposes, 
approximately 11⁄2 inches must burn before 
the burning front reaches the timing zone, 
and the average burn rate must be recorded. 

(6) Forty-five degree test. A minimum of 
three specimens must be tested and the re-
sults averaged. The specimens must be sup-
ported at an angle of 45° to a horizontal sur-
face. The exposed surface when installed in 
the aircraft must be face down for the test. 
The specimens must be exposed to a Bunsen 
or Tirrill burner with a nominal 3⁄8-inch I.D. 
tube adjusted to give a flame of 11⁄2 inches in 
height. The minimum flame temperature 
measured by a calibrated thermocouple py-
rometer in the center of the flame must be 
1550 °F. Suitable precautions must be taken 
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to avoid drafts. The flame must be applied 
for 30 seconds with one-third contacting the 
material at the center of the specimen and 
then removed. Flame time, glow time, and 
whether the flame penetrates (passes 
through) the specimen must be recorded. 

(7) Sixty degree test. A minimum of three 
specimens of each wire specification (make 
and size) must be tested. The specimen of 
wire or cable (including insulation) must be 
placed at an angle of 60° with the horizontal 
in the cabinet specified in subparagraph (3) 
of this paragraph with the cabinet door open 
during the test, or must be placed within a 
chamber approximately 2 feet high by 1 foot 
by 1 foot, open at the top and at one vertical 
side (front), and which allows sufficient flow 
of air for complete combustion, but which is 
free from drafts. The specimen must be par-
allel to and approximately 6 inches from the 
front of the chamber. The lower end of the 
specimen must be held rigidly clamped. The 
upper end of the specimen must pass over a 
pulley or rod and must have an appropriate 
weight attached to it so that the specimen is 
held tautly throughout the flammability 
test. The test specimen span between lower 
clamp and upper pulley or rod must be 24 
inches and must be marked 8 inches from the 
lower end to indicate the central point for 
flame application. A flame from a Bunsen or 
Tirrill burner must be applied for 30 seconds 
at the test mark. The burner must be mount-
ed underneath the test mark on the speci-
men, perpendicular to the specimen and at 
an angle of 30° to the vertical plane of the 
specimen. The burner must have a nominal 
bore of 3⁄8-inch and be adjusted to provide a 
3-inch high flame with an inner cone ap-
proximately one-third of the flame height. 
The minimum temperature of the hottest 
portion of the flame, as measured with a 
calibrated thermocouple pyrometer, may not 
be less than 1750 °F. The burner must be posi-
tioned so that the hottest portion of the 
flame is applied to the test mark on the 
wire. Flame time, burn length, and flaming 
time of drippings, if any, must be recorded. 
The burn length determined in accordance 
with paragraph (8) of this paragraph must be 
measured to the nearest tenth of an inch. 
Breaking of the wire specimens is not consid-
ered a failure. 

(8) Burn length. Burn length is the distance 
from the original edge to the farthest evi-
dence of damage to the test specimen due to 
flame impingement, including areas of par-
tial or complete consumption, charring, or 
embrittlement, but not including areas soot-
ed, stained, warped, or discolored, nor areas 
where material has shrunk or melted away 
from the heat source. 

Part II—Flammability of Seat Cushions 

(a) Criteria for Acceptance. Each seat cush-
ion must meet the following criteria: 

(1) At least three sets of seat bottom and 
seat back cushion specimens must be tested. 

(2) If the cushion is constructed with a fire 
blocking material, the fire blocking material 
must completely enclose the cushion foam 
core material. 

(3) Each specimen tested must be fab-
ricated using the principal components (i.e., 
foam core, flotation material, fire blocking 
material, if used, and dress covering) and as-
sembly processes (representative seams and 
closures) intended for use in the production 
articles. If a different material combination 
is used for the back cushion than for the bot-
tom cushion, both material combinations 
must be tested as complete specimen sets, 
each set consisting of a back cushion speci-
men and a bottom cushion specimen. If a 
cushion, including outer dress covering, is 
demonstrated to meet the requirements of 
this appendix using the oil burner test, the 
dress covering of that cushion may be re-
placed with a similar dress covering provided 
the burn length of the replacement covering, 
as determined by the test specified in 
§ 25.853(c), does not exceed the corresponding 
burn length of the dress covering used on the 
cushion subjected to the oil burner test. 

(4) For at least two-thirds of the total 
number of specimen sets tested, the burn 
length from the burner must not reach the 
side of the cushion opposite the burner. The 
burn length must not exceed 17 inches. Burn 
length is the perpendicular distance from the 
inside edge of the seat frame closest to the 
burner to the farthest evidence of damage to 
the test specimen due to flame impingement, 
including areas of partial or complete con-
sumption, charring, or embrittlement, but 
not including areas sooted, stained, warped, 
or discolored, or areas where material has 
shrunk or melted away from the heat source. 

(5) The average percentage weight loss 
must not exceed 10 percent. Also, at least 
two-thirds of the total number of specimen 
sets tested must not exceed 10 percent 
weight loss. All droppings falling from the 
cushions and mounting stand are to be dis-
carded before the after-test weight is deter-
mined. The percentage weight loss for a spec-
imen set is the weight of the specimen set 
before testing less the weight of the speci-
men set after testing expressed as the per-
centage of the weight before testing. 

(b) Test Conditions. Vertical air velocity 
should average 25 fpm±10 fpm at the top of 
the back seat cushion. Horizontal air veloc-
ity should be below 10 fpm just above the 
bottom seat cushion. Air velocities should be 
measured with the ventilation hood oper-
ating and the burner motor off. 

(c) Test Specimens. (1) For each test, one set 
of cushion specimens representing a seat bot-
tom and seat back cushion must be used. 

(2) The seat bottom cushion specimen must 
be 18 ±1⁄8 inches (457 ±3 mm) wide by 20 ±1⁄8 
inches (508 ±3 mm) deep by 4 ±1⁄8 inches (102 
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±3 mm) thick, exclusive of fabric closures 
and seam overlap. 

(3) The seat back cushion specimen must 
be 18 ±1⁄8 inches (432 ±3 mm) wide by 25 ±1⁄8 
inches (635 ±3 mm) high by 2 ±1⁄8 inches (51 ±3 
mm) thick, exclusive of fabric closures and 
seam overlap. 

(4) The specimens must be conditioned at 
70 ±5 °F (21 ±2 °C) 55%±10% relative humidity 
for at least 24 hours before testing. 

(d) Test Apparatus. The arrangement of the 
test apparatus is shown in Figures 1 through 
5 and must include the components described 
in this section. Minor details of the appa-
ratus may vary, depending on the model 
burner used. 

(1) Specimen Mounting Stand. The mounting 
stand for the test specimens consists of steel 
angles, as shown in Figure 1. The length of 
the mounting stand legs is 12 ±1⁄8 inches (305 
±3 mm). The mounting stand must be used 
for mounting the test specimen seat bottom 
and seat back, as shown in Figure 2. The 
mounting stand should also include a suit-
able drip pan lined with aluminum foil, dull 
side up. 

(2) Test Burner. The burner to be used in 
testing must— 

(i) Be a modified gun type; 
(ii) Have an 80-degree spray angle nozzle 

nominally rated for 2.25 gallons/hour at 100 
psi; 

(iii) Have a 12-inch (305 mm) burner cone 
installed at the end of the draft tube, with 
an opening 6 inches (152 mm) high and 11 
inches (280 mm) wide, as shown in Figure 3; 
and 

(iv) Have a burner fuel pressure regulator 
that is adjusted to deliver a nominal 2.0 gal-
lon/hour of # 2 Grade kerosene or equivalent 
required for the test. 
Burner models which have been used success-
fully in testing are the Lennox Model OB–32, 
Carlin Model 200 CRD, and Park Model DPL 
3400. FAA published reports pertinent to this 
type of burner are: (1) Powerplant 
Enginering Report No. 3A, Standard Fire 
Test Apparatus and Procedure for Flexible 
Hose Assemblies, dated March 1978; and (2) 
Report No. DOT/FAA/RD/76/213, Reevaluation 
of Burner Characteristics for Fire Resistance 
Tests, dated January 1977. 

(3) Calorimeter. 
(i) The calorimeter to be used in testing 

must be a (0–15.0 BTU/ft2-sec. 0–17.0 W/cm2) 
calorimeter, accurate ±3%, mounted in a 6- 
inch by 12-inch (152 by 305 mm) by 3⁄4-inch (19 
mm) thick calcium silicate insulating board 
which is attached to a steel angle bracket for 
placement in the test stand during burner 
calibration, as shown in Figure 4. 

(ii) Because crumbling of the insulating 
board with service can result in misalign-
ment of the calorimeter, the calorimeter 
must be monitored and the mounting 
shimmed, as necessary, to ensure that the 
calorimeter face is flush with the exposed 

plane of the insulating board in a plane par-
allel to the exit of the test burner cone. 

(4) Thermocouples. The seven thermocouples 
to be used for testing must be 1⁄16- to 1⁄8-inch 
metal sheathed, ceramic packed, type K, 
grounded thermocouples with a nominal 22 
to 30 American wire gage (AWG)-size con-
ductor. The seven thermocouples must be at-
tached to a steel angle bracket to form a 
thermocouple rake for placement in the test 
stand during burner calibration, as shown in 
Figure 5. 

(5) Apparatus Arrangement. The test burner 
must be mounted on a suitable stand to posi-
tion the exit of the burner cone a distance of 
4 ±1⁄8 inches (102 ±3 mm) from one side of the 
specimen mounting stand. The burner stand 
should have the capability of allowing the 
burner to be swung away from the specimen 
mounting stand during warmup periods. 

(6) Data Recording. A recording potentiom-
eter or other suitable calibrated instrument 
with an appropriate range must be used to 
measure and record the outputs of the calo-
rimeter and the thermocouples. 

(7) Weight Scale. Weighing Device—A device 
must be used that with proper procedures 
may determine the before and after test 
weights of each set of seat cushion specimens 
within 0.02 pound (9 grams). A continuous 
weighing system is preferred. 

(8) Timing Device. A stopwatch or other de-
vice (calibrated to ±1 second) must be used to 
measure the time of application of the burn-
er flame and self-extinguishing time or test 
duration. 

(e) Preparation of Apparatus. Before calibra-
tion, all equipment must be turned on and 
the burner fuel must be adjusted as specified 
in paragraph (d)(2). 

(f) Calibration. To ensure the proper ther-
mal output of the burner, the following test 
must be made: 

(1) Place the calorimeter on the test stand 
as shown in Figure 4 at a distance of 4 ±1⁄8 
inches (102 ±3 mm) from the exit of the burn-
er cone. 

(2) Turn on the burner, allow it to run for 
2 minutes for warmup, and adjust the burner 
air intake damper to produce a reading of 
10.5 ±0.5 BTU/ft2-sec. (11.9 ±0.6 w/cm2) on the 
calorimeter to ensure steady state condi-
tions have been achieved. Turn off the burn-
er. 

(3) Replace the calorimeter with the ther-
mocouple rake (Figure 5). 

(4) Turn on the burner and ensure that the 
thermocouples are reading 1900 ±100 °F (1038 
±38 °C) to ensure steady state conditions 
have been achieved. 

(5) If the calorimeter and thermocouples do 
not read within range, repeat steps in para-
graphs 1 through 4 and adjust the burner air 
intake damper until the proper readings are 
obtained. The thermocouple rake and the 
calorimeter should be used frequently to 
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maintain and record calibrated test param-
eters. Until the specific apparatus has dem-
onstrated consistency, each test should be 
calibrated. After consistency has been con-
firmed, several tests may be conducted with 
the pre-test calibration before and a calibra-
tion check after the series. 

(g) Test Procedure. The flammability of 
each set of specimens must be tested as fol-
lows: 

(1) Record the weight of each set of seat 
bottom and seat back cushion specimens to 
be tested to the nearest 0.02 pound (9 grams). 

(2) Mount the seat bottom and seat back 
cushion test specimens on the test stand as 
shown in Figure 2, securing the seat back 
cushion specimen to the test stand at the 
top. 

(3) Swing the burner into position and en-
sure that the distance from the exit of the 
burner cone to the side of the seat bottom 
cushion specimen is 4 ±1⁄8 inches (102 ±3 mm). 

(4) Swing the burner away from the test 
position. Turn on the burner and allow it to 
run for 2 minutes to provide adequate 
warmup of the burner cone and flame sta-
bilization. 

(5) To begin the test, swing the burner into 
the test position and simultaneously start 
the timing device. 

(6) Expose the seat bottom cushion speci-
men to the burner flame for 2 minutes and 
then turn off the burner. Immediately swing 
the burner away from the test position. Ter-
minate test 7 minutes after initiating cush-
ion exposure to the flame by use of a gaseous 
extinguishing agent (i.e., Halon or CO2). 

(7) Determine the weight of the remains of 
the seat cushion specimen set left on the 
mounting stand to the nearest 0.02 pound (9 
grams) excluding all droppings. 

(h) Test Report. With respect to all speci-
men sets tested for a particular seat cushion 
for which testing of compliance is performed, 
the following information must be recorded: 

(1) An identification and description of the 
specimens being tested. 

(2) The number of specimen sets tested. 
(3) The initial weight and residual weight 

of each set, the calculated percentage weight 
loss of each set, and the calculated average 
percentage weight loss for the total number 
of sets tested. 

(4) The burn length for each set tested. 
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Part III—Test Method To Determine Flame Pen-
etration Resistance of Cargo Compartment 
Liners. 

(a) Criteria for Acceptance. (1) At least three 
specimens of cargo compartment sidewall or 
ceiling liner panels must be tested. 

(2) Each specimen tested must simulate 
the cargo compartment sidewall or ceiling 
liner panel, including any design features, 

such as joints, lamp assemblies, etc., the 
failure of which would affect the capability 
of the liner to safely contain a fire. 

(3) There must be no flame penetration of 
any specimen within 5 minutes after applica-
tion of the flame source, and the peak tem-
perature measured at 4 inches above the 
upper surface of the horizontal test sample 
must not exceed 400 °F. 
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(b) Summary of Method. This method pro-
vides a laboratory test procedure for meas-
uring the capability of cargo compartment 
lining materials to resist flame penetration 
with a 2 gallon per hour (GPH) #2 Grade ker-
osene or equivalent burner fire source. Ceil-
ing and sidewall liner panels may be tested 
individually provided a baffle is used to sim-
ulate the missing panel. Any specimen that 
passes the test as a ceiling liner panel may 
be used as a sidewall liner panel. 

(c) Test Specimens. (1) The specimen to be 
tested must measure 16 ±1⁄8 inches (406 ±3 
mm) by 24+1⁄8 inches (610 ±3 mm). 

(2) The specimens must be conditioned at 
70 °F.±5 °F. (21 °C. ±2 °C.) and 55%±5% humid-
ity for at least 24 hours before testing. 

(d) Test Apparatus. The arrangement of the 
test apparatus, which is shown in Figure 3 of 
Part II and Figures 1 through 3 of this part 
of appendix F, must include the components 
described in this section. Minor details of the 
apparatus may vary, depending on the model 
of the burner used. 

(1) Specimen Mounting Stand. The mounting 
stand for the test specimens consists of steel 
angles as shown in Figure 1. 

(2) Test Burner. The burner to be used in 
tesing must— 

(i) Be a modified gun type. 
(ii) Use a suitable nozzle and maintain fuel 

pressure to yield a 2 GPH fuel flow. For ex-
ample: an 80 degree nozzle nominally rated 
at 2.25 GPH and operated at 85 pounds per 
square inch (PSI) gage to deliver 2.03 GPH. 

(iii) Have a 12 inch (305 mm) burner exten-
sion installed at the end of the draft tube 
with an opening 6 inches (152 mm) high and 
11 inches (280 mm) wide as shown in Figure 
3 of Part II of this appendix. 

(iv) Have a burner fuel pressure regulator 
that is adjusted to deliver a nominal 2.0 GPH 
of #2 Grade kerosene or equivalent. 
Burner models which have been used success-
fully in testing are the Lenox Model OB–32, 
Carlin Model 200 CRD and Park Model DPL. 
The basic burner is described in FAA Power-
plant Engineering Report No. 3A, Standard 
Fire Test Apparatus and Procedure for Flexi-
ble Hose Assemblies, dated March 1978; how-
ever, the test settings specified in this ap-
pendix differ in some instances from those 
specified in the report. 

(3) Calorimeter. (i) The calorimeter to be 
used in testing must be a total heat flux Foil 
Type Gardon Gage of an appropriate range 
(approximately 0 to 15.0 British thermal unit 
(BTU) per ft.2 sec., 0–17.0 watts/cm2). The cal-
orimeter must be mounted in a 6 inch by 12 
inch (152 by 305 mm) by 3⁄4 inch (19 mm) thick 
insulating block which is attached to a steel 
angle bracket for placement in the test stand 
during burner calibration as shown in Figure 
2 of this part of this appendix. 

(ii) The insulating block must be mon-
itored for deterioration and the mounting 
shimmed as necessary to ensure that the cal-

orimeter face is parallel to the exit plane of 
the test burner cone. 

(4) Thermocouples. The seven thermocouples 
to be used for testing must be 1⁄16 inch ce-
ramic sheathed, type K, grounded 
thermocouples with a nominal 30 American 
wire gage (AWG) size conductor. The seven 
thermocouples must be attached to a steel 
angle bracket to form a thermocouple rake 
for placement in the test stand during burn-
er calibration as shown in Figure 3 of this 
part of this appendix. 

(5) Apparatus Arrangement. The test burner 
must be mounted on a suitable stand to posi-
tion the exit of the burner cone a distance of 
8 inches from the ceiling liner panel and 2 
inches from the sidewall liner panel. The 
burner stand should have the capability of 
allowing the burner to be swung away from 
the test specimen during warm-up periods. 

(6) Instrumentation. A recording potentiom-
eter or other suitable instrument with an ap-
propriate range must be used to measure and 
record the outputs of the calorimeter and 
the thermocouples. 

(7) Timing Device. A stopwatch or other de-
vice must be used to measure the time of 
flame application and the time of flame pen-
etration, if it occurs. 

(e) Preparation of Apparatus. Before calibra-
tion, all equipment must be turned on and 
allowed to stabilize, and the burner fuel flow 
must be adjusted as specified in paragraph 
(d)(2). 

(f) Calibration. To ensure the proper ther-
mal output of the burner the following test 
must be made: 

(1) Remove the burner extension from the 
end of the draft tube. Turn on the blower 
portion of the burner without turning the 
fuel or igniters on. Measure the air velocity 
using a hot wire anemometer in the center of 
the draft tube across the face of the opening. 
Adjust the damper such that the air velocity 
is in the range of 1550 to 1800 ft./min. If tabs 
are being used at the exit of the draft tube, 
they must be removed prior to this measure-
ment. Reinstall the draft tube extension 
cone. 

(2) Place the calorimeter on the test stand 
as shown in Figure 2 at a distance of 8 inches 
(203 mm) from the exit of the burner cone to 
simulate the position of the horizontal test 
specimen. 

(3) Turn on the burner, allow it to run for 
2 minutes for warm-up, and adjust the damp-
er to produce a calorimeter reading of 8.0 ±0.5 
BTU per ft.2 sec. (9.1 ±0.6 Watts/cm2). 

(4) Replace the calorimeter with the ther-
mocouple rake (see Figure 3). 

(5) Turn on the burner and ensure that 
each of the seven thermocouples reads 1700 
°F. ±100 °F. (927 °C. ±38 °C.) to ensure steady 
state conditions have been achieved. If the 
temperature is out of this range, repeat steps 
2 through 5 until proper readings are ob-
tained. 
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(6) Turn off the burner and remove the 
thermocouple rake. 

(7) Repeat (1) to ensure that the burner is 
in the correct range. 

(g) Test Procedure. (1) Mount a thermo-
couple of the same type as that used for cali-
bration at a distance of 4 inches (102 mm) 
above the horizontal (ceiling) test specimen. 
The thermocouple should be centered over 
the burner cone. 

(2) Mount the test specimen on the test 
stand shown in Figure 1 in either the hori-
zontal or vertical position. Mount the insu-
lating material in the other position. 

(3) Position the burner so that flames will 
not impinge on the specimen, turn the burn-
er on, and allow it to run for 2 minutes. Ro-
tate the burner to apply the flame to the 
specimen and simultaneously start the tim-
ing device. 

(4) Expose the test specimen to the flame 
for 5 minutes and then turn off the burner. 

The test may be terminated earlier if flame 
penetration is observed. 

(5) When testing ceiling liner panels, 
record the peak temperature measured 4 
inches above the sample. 

(6) Record the time at which flame pene-
tration occurs if applicable. 

(h) Test Report. The test report must in-
clude the following: 

(1) A complete description of the materials 
tested including type, manufacturer, thick-
ness, and other appropriate data. 

(2) Observations of the behavior of the test 
specimens during flame exposure such as 
delamination, resin ignition, smoke, ect., in-
cluding the time of such occurrence. 

(3) The time at which flame penetration 
occurs, if applicable, for each of the three 
specimens tested. 

(4) Panel orientation (ceiling or sidewall). 
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Part IV—Test Method To Determine the Heat 
Release Rate From Cabin Materials Exposed 
to Radiant Heat. 

(a) Summary of Method. Three or more 
specimens representing the completed air-
craft component are tested. Each test speci-
men is injected into an environmental cham-
ber through which a constant flow of air 
passes. The specimen’s exposure is deter-
mined by a radiant heat source adjusted to 
produce, on the specimen, the desired total 
heat flux of 3.5 W/cm2. The specimen is tested 
with the exposed surface vertical. Combus-
tion is initiated by piloted ignition. The 
combustion products leaving the chamber 
are monitored in order to calculate the re-
lease rate of heat. 

(b) Apparatus. The Ohio State University 
(OSU) rate of heat release apparatus, as de-
scribed below, is used. This is a modified 
version of the rate of heat release apparatus 
standardized by the American Society of 
Testing and Materials (ASTM), ASTM E–906. 

(1) This apparatus is shown in Figures 1A 
and 1B of this part IV. All exterior surfaces 
of the apparatus, except the holding cham-
ber, must be insulated with 1 inch (25 mm) 
thick, low density, high temperature, fiber-
glass board insulation. A gasketed door, 
through which the sample injection rod 
slides, must be used to form an airtight clo-
sure on the specimen hold chamber. 

(2) Thermopile. The temperature difference 
between the air entering the environmental 
chamber and that leaving must be monitored 
by a thermopile having five hot, and five 
cold, 24-guage Chromel-Alumel junctions. 
The hot junctions must be spaced across the 
top of the exhaust stack, .38 inches (10 mm) 
below the top of the chimney. The 
thermocouples must have a .050 ±.010 inch 
(1.3 ±.3mm) diameter, ball-type, welded tip. 
One thermocouple must be located in the 
geometric center, with the other four located 
1.18 inch (30 mm) from the center along the 
diagonal toward each of the corners (Figure 
5 of this part IV). The cold junctions must be 
located in the pan below the lower air dis-
tribution plate (see paragraph (b)(4) of this 
part IV). Thermopile hot junctions must be 
cleared of soot deposits as needed to main-
tain the calibrated sensitivity. 

(3) Radiation Source. A radiant heat source 
incorporating four Type LL silicon carbide 
elements, 20 inches (508 mm) long by .63 inch 
(16 mm) O.D., must be used, as shown in Fig-
ures 2A and 2B of this part IV. The heat 
source must have a nominal resistance of 1.4 
ohms and be capable of generating a flux up 
to 100 kW/m2. The silicone carbide elements 
must be mounted in the stainless steel panel 
box by inserting them through .63 inch (16 
mm) holes in .03 inch (1 mm) thick ceramic 
fiber or calcium-silicate millboard. Loca-
tions of the holes in the pads and stainless 
steel cover plates are shown in Figure 2B of 

this part IV. The truncated diamond-shaped 
mask of .042 ± .002 inch (1.07 ± .05mm) stainless 
steel must be added to provide uniform heat 
flux density over the area occupied by the 
vertical sample. 

(4) Air Distribution System. The air entering 
the environmental chamber must be distrib-
uted by a .25 inch (6.3 mm) thick aluminum 
plate having eight No. 4 drill-holes, located 2 
inches (51 mm) from sides on 4 inch (102 mm) 
centers, mounted at the base of the environ-
mental chamber. A second plate of 18 guage 
stainless steel having 120, evenly spaced, No. 
28 drill holes must be mounted 6 inches (152 
mm) above the aluminum plate. A well-regu-
lated air supply is required. The air-supply 
manifold at the base of the pyramidal sec-
tion must have 48, evenly spaced, No. 26 drill 
holes located .38 inch (10 mm) from the inner 
edge of the manifold, resulting in an airflow 
split of approximately three to one within 
the apparatus. 

(5) Exhaust Stack. An exhaust stack, 
5.25 × 2.75 inches (133 × 70 mm) in cross section, 
and 10 inches (254 mm) long, fabricated from 
28 guage stainless steel must be mounted on 
the outlet of the pyramidal section. A. 
1.0 × 3.0 inch (25 × 76 mm) baffle plate of 
.018 ± .002 inch (.50 ± .05 mm) stainless steel 
must be centered inside the stack, perpen-
dicular to the air flow, 3 inches (76 mm) 
above the base of the stack. 

(6) Specimen Holders. (i) The specimen must 
be tested in a vertical orientation. The speci-
men holder (Figure 3 of this part IV) must 
incorporate a frame that touches the speci-
men (which is wrapped with aluminum foil 
as required by paragraph (d)(3) of this Part) 
along only the .25 inch (6 mm) perimeter. A 
‘‘V’’ shaped spring is used to hold the assem-
bly together. A detachable .50 × .50 × 5.91 inch 
(12 × 12 × 150 mm) drip pan and two .020 inch (.5 
mm) stainless steel wires (as shown in Fig-
ure 3 of this part IV) must be used for testing 
materials prone to melting and dripping. The 
positioning of the spring and frame may be 
changed to accommodate different specimen 
thicknesses by inserting the retaining rod in 
different holes on the specimen holder. 

(ii) Since the radiation shield described in 
ASTM E–906 is not used, a guide pin must be 
added to the injection mechanism. This fits 
into a slotted metal plate on the injection 
mechanism outside of the holding chamber. 
It can be used to provide accurate posi-
tioning of the specimen face after injection. 
The front surface of the specimen must be 3.9 
inches (100 mm) from the closed radiation 
doors after injection. 

(iii) The specimen holder clips onto the 
mounted bracket (Figure 3 of this part IV). 
The mounting bracket must be attached to 
the injection rod by three screws that pass 
through a wide-area washer welded onto a 1⁄2- 
inch (13 mm) nut. The end of the injection 
rod must be threaded to screw into the nut, 
and a .020 inch (5.1 mm) thick wide area 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00554 Fmt 8010 Sfmt 8002 Y:\SGML\214043.XXX 214043rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



545 

Federal Aviation Administration, DOT Pt. 25, App. F 

washer must be held between two 1⁄2-inch (13 
mm) nuts that are adjusted to tightly cover 
the hole in the radiation doors through 
which the injection rod or calibration calo-
rimeter pass. 

(7) Calorimeter. A total-flux type calo-
rimeter must be mounted in the center of a 
1⁄2-inch Kaowool ‘‘M’’ board inserted in the 
sample holder to measure the total heat flux. 
The calorimeter must have a view angle of 
180 degrees and be calibrated for incident 
flux. The calorimeter calibration must be ac-
ceptable to the Administrator. 

(8) Pilot-Flame Positions. Pilot ignition of 
the specimen must be accomplished by si-
multaneously exposing the specimen to a 
lower pilot burner and an upper pilot burner, 
as described in paragraph (b)(8)(i) and 
(b)(8)(ii) or (b)(8)(iii) of this part IV, respec-
tively. Since intermittent pilot flame extin-
guishment for more than 3 seconds would in-
validate the test results, a spark ignitor may 
be installed to ensure that the lower pilot 
burner remains lighted. 

(i) Lower Pilot Burner. The pilot-flame tub-
ing must be .25 inch (6.3 mm) O.D., .03 inch 
(0.8mm) wall, stainless steel tubing. A mix-
ture of 120 cm3/min. of methane and 850 cm3/ 
min. of air must be fed to the lower pilot 
flame burner. The normal position of the end 
of the pilot burner tubing is .40 inch (10 mm) 
from and perpendicular to the exposed 
vertical surface of the specimen. The center-
line at the outlet of the burner tubing must 
intersect the vertical centerline of the sam-
ple at a point .20 inch (5 mm) above the lower 
exposed edge of the specimen. 

(ii) Standard Three-Hole Upper Pilot Burner. 
The pilot burner must be a straight length of 
.25 inch (6.3 mm) O.D., .03 inch (0.8 mm) wall, 
stainless steel tubing that is 14 inches (360 
mm) long. One end of the tubing must be 
closed, and three No. 40 drill holes must be 
drilled into the tubing, 2.38 inch (60 mm) 
apart, for gas ports, all radiating in the same 
direction. The first hole must be .19 inch (5 
mm) from the closed end of the tubing. The 
tube must be positioned .75 inch (19 mm) 
above and .75 inch (19 mm) behind the ex-
posed upper edge of the specimen. The mid-
dle hole must be in the vertical plane perpen-
dicular to the exposed surface of the speci-
men which passes through its vertical cen-
terline and must be pointed toward the radi-
ation source. The gas supplied to the burner 
must be methane and must be adjusted to 
produce flame lengths of 1 inch (25 mm). 

(iii) Optional Fourteen-Hole Upper Pilot 
Burner. This burner may be used in lieu of 
the standard three-hole burner described in 
paragraph (b)(8)(ii) of this part IV. The pilot 
burner must be a straight length of .25 inch 
(6.3 mm) O.D., .03 inch (0.8 mm) wall, stain-
less steel tubing that is 15.75 inches (400 mm) 
long. One end of the tubing must be closed, 
and 14 No. 59 drill holes must be drilled into 
the tubing, .50 inch (13 mm) apart, for gas 

ports, all radiating in the same direction. 
The first hole must be .50 inch (13 mm) from 
the closed end of the tubing. The tube must 
be positioned above the specimen holder so 
that the holes are placed above the specimen 
as shown in Figure 1B of this part IV. The 
fuel supplied to the burner must be methane 
mixed with air in a ratio of approximately 
50/50 by volume. The total gas flow must be 
adjusted to produce flame lengths of 1 inch 
(25 mm). When the gas/air ratio and the flow 
rate are properly adjusted, approximately .25 
inch (6 mm) of the flame length appears yel-
low in color. 

(c) Calibration of Equipment—(1) Heat Re-
lease Rate. A calibration burner, as shown in 
Figure 4, must be placed over the end of the 
lower pilot flame tubing using a gas tight 
connection. The flow of gas to the pilot 
flame must be at least 99 percent methane 
and must be accurately metered. Prior to 
usage, the wet test meter must be properly 
leveled and filled with distilled water to the 
tip of the internal pointer while no gas is 
flowing. Ambient temperature and pressure 
of the water are based on the internal wet 
test meter temperature. A baseline flow rate 
of approximately 1 liter/min. must be set and 
increased to higher preset flows of 4, 6, 8, 6 
and 4 liters/min. Immediately prior to re-
cording methane flow rates, a flow rate of 8 
liters/min. must be used for 2 minutes to pre-
condition the chamber. This is not recorded 
as part of calibration. The rate must be de-
termined by using a stopwatch to time a 
complete revolution of the wet test meter for 
both the baseline and higher flow, with the 
flow returned to baseline before changing to 
the next higher flow. The thermopile base-
line voltage must be measured. The gas flow 
to the burner must be increased to the high-
er preset flow and allowed to burn for 2.0 
minutes, and the thermopile voltage must be 
measured. The sequence must be repeated 
until all five values have been determined. 
The average of the five values must be used 
as the calibration factor. The procedure 
must be repeated if the percent relative 
standard deviation is greater than 5 percent. 
Calculations are shown in paragraph (f) of 
this part IV. 

(2) Flux Uniformity. Uniformity of flux over 
the specimen must be checked periodically 
and after each heating element change to de-
termine if it is within acceptable limits of 
plus or minus 5 percent. 

(3) As noted in paragraph (b)(2) of this part 
IV, thermopile hot junctions must be cleared 
of soot deposits as needed to maintain the 
calibrated sensitivity. 

(d) Preparation of Test Specimens. (1) The 
test specimens must be representative of the 
aircraft component in regard to materials 
and construction methods. The standard size 
for the test specimens is 5.91 ±.03 × 5.91 ±.03 
inches (149 ±1 × 149 ±1 mm). The thickness of 
the specimen must be the same as that of the 
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aircraft component it represents up to a 
maximum thickness of 1.75 inches (45 mm). 
Test specimens representing thicker compo-
nents must be 1.75 inches (45 mm). 

(2) Conditioning. Specimens must be condi-
tioned as described in Part 1 of this appen-
dix. 

(3) Mounting. Each test specimen must be 
wrapped tightly on all sides of the specimen, 
except for the one surface that is exposed 
with a single layer of .001 inch (.025 mm) alu-
minum foil. 

(e) Procedure. (1) The power supply to the 
radiant panel must be set to produce a radi-
ant flux of 3.5 ±.05 W/cm2, as measured at the 
point the center of the specimen surface will 
occupy when positioned for the test. The ra-
diant flux must be measured after the air 
flow through the equipment is adjusted to 
the desired rate. 

(2) After the pilot flames are lighted, their 
position must be checked as described in 
paragraph (b)(8) of this part IV. 

(3) Air flow through the apparatus must be 
controlled by a circular plate orifice located 
in a 1.5 inch (38.1 mm) I.D. pipe with two 
pressure measuring points, located 1.5 inches 
(38 mm) upstream and .75 inches (19 mm) 
downstream of the orifice plate. The pipe 
must be connected to a manometer set at a 
pressure differential of 7.87 inches (200 mm) 
of Hg. (See Figure 1B of this part IV.) The 
total air flow to the equipment is approxi-
mately .04 m3/seconds. The stop on the 
vertical specimen holder rod must be ad-
justed so that the exposed surface of the 
specimen is positioned 3.9 inches (100 mm) 
from the entrance when injected into the en-
vironmental chamber. 

(4) The specimen must be placed in the 
hold chamber with the radiation doors 
closed. The airtight outer door must be se-
cured, and the recording devices must be 
started. The specimen must be retained in 
the hold chamber for 60 seconds, plus or 
minus 10 seconds, before injection. The ther-
mopile ‘‘zero’’ value must be determined dur-
ing the last 20 seconds of the hold period. 
The sample must not be injected before com-
pletion of the ‘‘zero’’ value determination. 

(5) When the specimen is to be injected, the 
radiation doors must be opened. After the 
specimen is injected into the environmental 
chamber, the radiation doors must be closed 
behind the specimen. 

(6) [Reserved] 
(7) Injection of the specimen and closure of 

the inner door marks time zero. A record of 
the thermopile output with at least one data 
point per second must be made during the 
time the specimen is in the environmental 
chamber. 

(8) The test duration is five minutes. The 
lower pilot burner and the upper pilot burner 
must remain lighted for the entire duration 
of the test, except that there may be inter-
mittent flame extinguishment for periods 
that do not exceed 3 seconds. Furthermore, if 
the optional three-hole upper burner is used, 
at least two flamelets must remain lighted 
for the entire duration of the test, except 
that there may be intermittent flame extin-
guishment of all three flamelets for periods 
that do not exceed 3 seconds. 

(9) A minimum of three specimens must be 
tested. 

(f) Calculations. (1) The calibration factor is 
calculated as follows: 

K
F F

V V

k

mole T

P P mole CH STP WATT

kcal

kw

wh
O

O

cal

a

v=
−( )
−( ) × −( ) × × − × × ×1

1

210 8 22 273

760

4

22 01433 1000

.

.41

min

.

  

F0=flow of methane at baseline (1pm) 
F1=higher preset flow of methane (1pm) 
V0=thermopile voltage at baseline (mv) 
V1=thermopile voltage at higher flow (mv) 
Ta=Ambient temperature (K) 
P=Ambient pressure (mm Hg) 
Pv=Water vapor pressure (mm Hg) 

(2) Heat release rates may be calculated 
from the reading of the thermopile output 
voltage at any instant of time as: 

HRR
V V K

m

m b n=
−( )

.02323 2

HRR=heat release rate (kw/m2) 
Vb=baseline voltage (mv) 
Vm=measured thermopile voltage (mv) 

Kh=calibration factor (kw/mv) 

(3) The integral of the heat release rate is 
the total heat release as a function of time 
and is calculated by multiplying the rate by 
the data sampling frequency in minutes and 
summing the time from zero to two minutes. 

(g) Criteria. The total positive heat release 
over the first two minutes of exposure for 
each of the three or more samples tested 
must be averaged, and the peak heat release 
rate for each of the samples must be aver-
aged. The average total heat release must 
not exceed 65 kilowatt-minutes per square 
meter, and the average peak heat release 
rate must not exceed 65 kilowatts per square 
meter. 

(h) Report. The test report must include 
the following for each specimen tested: 
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(1) Description of the specimen. 
(2) Radiant heat flux to the specimen, ex-

pressed in W/cm2. 
(3) Data giving release rates of heat (in kW/ 

m2 ) as a function of time, either graphically 
or tabulated at intervals no greater than 10 
seconds. The calibration factor (kn) must be 
recorded. 

(4) If melting, sagging, delaminating, or 
other behavior that affects the exposed sur-
face area or the mode of burning occurs, 
these behaviors must be reported, together 
with the time at which such behaviors were 
observed. 

(5) The peak heat release and the 2-minute 
integrated heat release rate must be re-
ported. 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00557 Fmt 8010 Sfmt 8002 Y:\SGML\214043.XXX 214043rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



548 

14 CFR Ch. I (1–1–08 Edition) Pt. 25, App. F 

FIGURES TO PART IV OF APPENDIX F 
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Part V. Test Method To Determine the Smoke 
Emission Characteristics of Cabin Materials 

(a) Summary of Method. The specimens 
must be constructed, conditioned, and tested 
in the flaming mode in accordance with 
American Society of Testing and Materials 
(ASTM) Standard Test Method ASTM F814– 
83. 

(b) Acceptance Criteria. The specific optical 
smoke density (Ds), which is obtained by 
averaging the reading obtained after 4 min-
utes with each of the three specimens, shall 
not exceed 200. 

Part VI—Test Method To Determine the Flam-
mability and Flame Propagation Characteris-
tics of Thermal/Acoustic Insulation Mate-
rials 

Use this test method to evaluate the flam-
mability and flame propagation characteris-
tics of thermal/acoustic insulation when ex-
posed to both a radiant heat source and a 
flame. 

(a) Definitions. 
‘‘Flame propagation’’ means the furthest 

distance of the propagation of visible flame 
towards the far end of the test specimen, 
measured from the midpoint of the ignition 
source flame. Measure this distance after 
initially applying the ignition source and be-
fore all flame on the test specimen is extin-
guished. The measurement is not a deter-
mination of burn length made after the test. 
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‘‘Radiant heat source’’ means an electric 
or air propane panel. 

‘‘Thermal/acoustic insulation’’ means a 
material or system of materials used to pro-
vide thermal and/or acoustic protection. Ex-
amples include fiberglass or other batting 

material encapsulated by a film covering and 
foams. 

‘‘Zero point’’ means the point of applica-
tion of the pilot burner to the test specimen. 

(b) Test apparatus. 

(1) Radiant panel test chamber. Conduct 
tests in a radiant panel test chamber (see 
figure 1 above). Place the test chamber under 
an exhaust hood to facilitate clearing the 
chamber of smoke after each test. The radi-
ant panel test chamber must be an enclosure 
55 inches (1397 mm) long by 19.5 (495 mm) 
deep by 28 (710 mm) to 30 inches (maximum) 
(762 mm) above the test specimen. Insulate 
the sides, ends, and top with a fibrous ce-
ramic insulation, such as Kaowool MTM 
board. On the front side, provide a 52 by 12- 
inch (1321 by 305 mm) draft-free, high-tem-
perature, glass window for viewing the sam-
ple during testing. Place a door below the 

window to provide access to the movable 
specimen platform holder. The bottom of the 
test chamber must be a sliding steel plat-
form that has provision for securing the test 
specimen holder in a fixed and level position. 
The chamber must have an internal chimney 
with exterior dimensions of 5.1 inches (129 
mm) wide, by 16.2 inches (411 mm) deep by 13 
inches (330 mm) high at the opposite end of 
the chamber from the radiant energy source. 
The interior dimensions must be 4.5 inches 
(114 mm) wide by 15.6 inches (395 mm) deep. 
The chimney must extend to the top of the 
chamber (see figure 2). 
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(2) Radiant heat source. Mount the radiant 
heat energy source in a cast iron frame or 
equivalent. An electric panel must have six, 
3-inch wide emitter strips. The emitter strips 
must be perpendicular to the length of the 
panel. The panel must have a radiation sur-
face of 127⁄8 by 181⁄2 inches (327 by 470 mm). 
The panel must be capable of operating at 

temperatures up to 1300 °F (704 °C). An air 
propane panel must be made of a porous re-
fractory material and have a radiation sur-
face of 12 by 18 inches (305 by 457 mm). The 
panel must be capable of operating at tem-
peratures up to 1,500 °F (816 °C). See figures 3a 
and 3b. 
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(i) Electric radiant panel. The radiant panel 
must be 3-phase and operate at 208 volts. A 
single-phase, 240 volt panel is also accept-
able. Use a solid-state power controller and 
microprocessor-based controller to set the 
electric panel operating parameters. 

(ii) Gas radiant panel. Use propane (liquid 
petroleum gas—2.1 UN 1075) for the radiant 
panel fuel. The panel fuel system must con-
sist of a venturi-type aspirator for mixing 
gas and air at approximately atmospheric 
pressure. Provide suitable instrumentation 
for monitoring and controlling the flow of 
fuel and air to the panel. Include an air flow 
gauge, an air flow regulator, and a gas pres-
sure gauge. 

(iii) Radiant panel placement. Mount the 
panel in the chamber at 30° to the horizontal 
specimen plane, and 71⁄2 inches above the zero 
point of the specimen. 

(3) Specimen holding system. 

(i) The sliding platform serves as the hous-
ing for test specimen placement. Brackets 
may be attached (via wing nuts) to the top 
lip of the platform in order to accommodate 
various thicknesses of test specimens. Place 
the test specimens on a sheet of Kaowool 
MTM board or 1260 Standard Board (manufac-
tured by Thermal Ceramics and available in 
Europe), or equivalent, either resting on the 
bottom lip of the sliding platform or on the 
base of the brackets. It may be necessary to 
use multiple sheets of material based on the 
thickness of the test specimen (to meet the 
sample height requirement). Typically, these 
non-combustible sheets of material are 
available in 1⁄4 inch (6 mm) thicknesses. See 
figure 4. A sliding platform that is deeper 
than the 2-inch (50.8mm) platform shown in 
figure 4 is also acceptable as long as the sam-
ple height requirement is met. 
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(ii) Attach a 1⁄2 inch (13 mm) piece of 
Kaowool MTM board or other high tempera-
ture material measuring 411⁄2 by 81⁄4 inches 
(1054 by 210 mm) to the back of the platform. 
This board serves as a heat retainer and pro-
tects the test specimen from excessive 
preheating. The height of this board must 
not impede the sliding platform movement 
(in and out of the test chamber). If the plat-
form has been fabricated such that the back 
side of the platform is high enough to pre-
vent excess preheating of the specimen when 
the sliding platform is out, a retainer board 
is not necessary. 

(iii) Place the test specimen horizontally 
on the non-combustible board(s). Place a 
steel retaining/securing frame fabricated of 
mild steel, having a thickness of 1⁄8 inch (3.2 
mm) and overall dimensions of 23 by 131⁄8 
inches (584 by 333 mm) with a specimen open-
ing of 19 by 103⁄4 inches (483 by 273 mm) over 
the test specimen. The front, back, and right 
portions of the top flange of the frame must 
rest on the top of the sliding platform, and 
the bottom flanges must pinch all 4 sides of 
the test specimen. The right bottom flange 
must be flush with the sliding platform. See 
figure 5. 
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(4) Pilot Burner. The pilot burner used to 
ignite the specimen must be a 
BernzomaticTM commercial propane venturi 
torch with an axially symmetric burner tip 
and a propane supply tube with an orifice di-
ameter of 0.006 inches (0.15 mm). The length 
of the burner tube must be 27⁄8 inches (71 
mm). The propane flow must be adjusted via 
gas pressure through an in-line regulator to 
produce a blue inner cone length of 3⁄4 inch 

(19 mm). A 3⁄4 inch (19 mm) guide (such as a 
thin strip of metal) may be soldered to the 
top of the burner to aid in setting the flame 
height. The overall flame length must be ap-
proximately 5 inches long (127 mm). Provide 
a way to move the burner out of the ignition 
position so that the flame is horizontal and 
at least 2 inches (50 mm) above the specimen 
plane. See figure 6. 
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(5) Thermocouples. Install a 24 American 
Wire Gauge (AWG) Type K (Chromel-Alumel) 
thermocouple in the test chamber for tem-
perature monitoring. Insert it into the 
chamber through a small hole drilled 
through the back of the chamber. Place the 
thermocouple so that it extends 11 inches 
(279 mm) out from the back of the chamber 
wall, 111⁄2 inches (292 mm) from the right side 
of the chamber wall, and is 2 inches (51 mm) 
below the radiant panel. The use of other 
thermocouples is optional. 

(6) Calorimeter. The calorimeter must be a 
one-inch cylindrical water-cooled, total heat 
flux density, foil type Gardon Gage that has 
a range of 0 to 5 BTU/ft2-second (0 to 5.7 
Watts/cm2). 

(7) Calorimeter calibration specification and 
procedure. 

(i) Calorimeter specification. 
(A) Foil diameter must be 0.25 ±0.005 inches 

(6.35 ±0.13 mm). 
(B) Foil thickness must be 0.0005 ±0.0001 

inches (0.013 ±0.0025 mm). 
(C) Foil material must be thermocouple 

grade Constantan. 
(D) Temperature measurement must be a 

Copper Constantan thermocouple. 
(E) The copper center wire diameter must 

be 0.0005 inches (0.013 mm). 
(F) The entire face of the calorimeter must 

be lightly coated with ‘‘Black Velvet’’ paint 
having an emissivity of 96 or greater. 

(ii) Calorimeter calibration. 
(A) The calibration method must be by 

comparison to a like standardized trans-
ducer. 

(B) The standardized transducer must meet 
the specifications given in paragraph VI(b)(6) 
of this appendix. 

(C) Calibrate the standard transducer 
against a primary standard traceable to the 
National Institute of Standards and Tech-
nology (NIST). 

(D) The method of transfer must be a heat-
ed graphite plate. 

(E) The graphite plate must be electrically 
heated, have a clear surface area on each 
side of the plate of at least 2 by 2 inches (51 
by 51 mm), and be 1⁄8 inch ±1⁄16 inch thick (3.2 
±1.6 mm). 

(F) Center the 2 transducers on opposite 
sides of the plates at equal distances from 
the plate. 

(G) The distance of the calorimeter to the 
plate must be no less than 0.0625 inches (1.6 
mm), nor greater than 0.375 inches (9.5 mm). 

(H) The range used in calibration must be 
at least 0–3.5 BTUs/ft2 second (0–3.9 Watts/ 
cm2) and no greater than 0–5.7 BTUs/ft2 sec-
ond (0–6.4 Watts/cm2). 

(I) The recording device used must record 
the 2 transducers simultaneously or at least 
within 1⁄10 of each other. 

(8) Calorimeter fixture. With the sliding plat-
form pulled out of the chamber, install the 
calorimeter holding frame and place a sheet 
of non-combustible material in the bottom 
of the sliding platform adjacent to the hold-
ing frame. This will prevent heat losses dur-
ing calibration. The frame must be 131⁄8 
inches (333 mm) deep (front to back) by 8 
inches (203 mm) wide and must rest on the 
top of the sliding platform. It must be fab-
ricated of 1⁄8 inch (3.2 mm) flat stock steel 
and have an opening that accommodates a 1⁄2 
inch (12.7 mm) thick piece of refractory 
board, which is level with the top of the slid-
ing platform. The board must have three 1- 
inch (25.4 mm) diameter holes drilled 
through the board for calorimeter insertion. 
The distance to the radiant panel surface 
from the centerline of the first hole (‘‘zero’’ 
position) must be 71⁄2 ±1⁄8 inches (191 ±3 mm). 
The distance between the centerline of the 
first hole to the centerline of the second hole 
must be 2 inches (51 mm). It must also be the 
same distance from the centerline of the sec-
ond hole to the centerline of the third hole. 
See figure 7. A calorimeter holding frame 
that differs in construction is acceptable as 
long as the height from the centerline of the 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00571 Fmt 8010 Sfmt 8002 Y:\SGML\214043.XXX 214043 E
R

31
JY

03
.0

09
<

/G
P

H
>

rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R



562 

14 CFR Ch. I (1–1–08 Edition) Pt. 25, App. F 

first hole to the radiant panel and the dis-
tance between holes is the same as described 
in this paragraph. 

(9) Instrumentation. Provide a calibrated re-
cording device with an appropriate range or 
a computerized data acquisition system to 
measure and record the outputs of the calo-
rimeter and the thermocouple. The data ac-
quisition system must be capable of record-
ing the calorimeter output every second dur-
ing calibration. 

(10) Timing device. Provide a stopwatch or 
other device, accurate to ±1 second/hour, to 
measure the time of application of the pilot 
burner flame. 

(c) Test specimens. 
(1) Specimen preparation. Prepare and test a 

minimum of three test specimens. If an ori-
ented film cover material is used, prepare 
and test both the warp and fill directions. 

(2) Construction. Test specimens must in-
clude all materials used in construction of 
the insulation (including batting, film, 
scrim, tape etc.). Cut a piece of core material 
such as foam or fiberglass, and cut a piece of 
film cover material (if used) large enough to 
cover the core material. Heat sealing is the 
preferred method of preparing fiberglass 
samples, since they can be made without 
compressing the fiberglass (‘‘box sample’’). 
Cover materials that are not heat sealable 
may be stapled, sewn, or taped as long as the 

cover material is over-cut enough to be 
drawn down the sides without compressing 
the core material. The fastening means 
should be as continuous as possible along the 
length of the seams. The specimen thickness 
must be of the same thickness as installed in 
the airplane. 

(3) Specimen Dimensions. To facilitate prop-
er placement of specimens in the sliding 
platform housing, cut non-rigid core mate-
rials, such as fiberglass, 121⁄2 inches (318mm) 
wide by 23 inches (584mm) long. Cut rigid 
materials, such as foam, 111⁄2 ±1⁄4 inches (292 
mm ±6mm) wide by 23 inches (584mm) long in 
order to fit properly in the sliding platform 
housing and provide a flat, exposed surface 
equal to the opening in the housing. 

(d) Specimen conditioning. Condition the 
test specimens at 70 ±5 °F (21 ±2°C) and 55% 
±10% relative humidity, for a minimum of 24 
hours prior to testing. 

(e) Apparatus Calibration.(1) With the slid-
ing platform out of the chamber, install the 
calorimeter holding frame. Push the plat-
form back into the chamber and insert the 
calorimeter into the first hole (‘‘zero’’ posi-
tion). See figure 7. Close the bottom door lo-
cated below the sliding platform. The dis-
tance from the centerline of the calorimeter 
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to the radiant panel surface at this point 
must be 7.1⁄2 inches ±1⁄8 (191 mm ±3). Prior to 
igniting the radiant panel, ensure that the 
calorimeter face is clean and that there is 
water running through the calorimeter. 

(2) Ignite the panel. Adjust the fuel/air 
mixture to achieve 1.5 BTUs/ft2-second ±5% 
(1.7 Watts/cm2 ±5%) at the ‘‘zero’’ position. If 
using an electric panel, set the power con-
troller to achieve the proper heat flux. Allow 
the unit to reach steady state (this may take 

up to 1 hour). The pilot burner must be off 
and in the down position during this time. 

(3) After steady-state conditions have been 
reached, move the calorimeter 2 inches (51 
mm) from the ‘‘zero’’ position (first hole) to 
position 1 and record the heat flux. Move the 
calorimeter to position 2 and record the heat 
flux. Allow enough time at each position for 
the calorimeter to stabilize. Table 1 depicts 
typical calibration values at the three posi-
tions. 

TABLE 1—CALIBRATION TABLE 

Position BTU’s/ft2sec Watts/cm2 

‘‘Zero’’ Position ...................................................................................................... 1.5 1.7 
Position 1 ............................................................................................................... 1.51–1.50–1.49 1.71–1.70–1.69 
Position 2 ............................................................................................................... 1.43–1.44 1.62–1.63 

(4) Open the bottom door, remove the calo-
rimeter and holder fixture. Use caution as 
the fixture is very hot. 

(f) Test Procedure. 
(1) Ignite the pilot burner. Ensure that it is 

at least 2 inches (51 mm) above the top of the 
platform. The burner must not contact the 
specimen until the test begins. 

(2) Place the test specimen in the sliding 
platform holder. Ensure that the test sample 
surface is level with the top of the platform. 
At ‘‘zero’’ point, the specimen surface must 
be 71⁄2 inches ±1⁄8 inch (191 mm ±3) below the 
radiant panel. 

(3) Place the retaining/securing frame over 
the test specimen. It may be necessary (due 
to compression) to adjust the sample (up or 
down) in order to maintain the distance from 
the sample to the radiant panel (71⁄2 inches 
±1⁄8 inch (191 mm±3) at ‘‘zero’’ position). With 
film/fiberglass assemblies, it is critical to 

make a slit in the film cover to purge any air 
inside. This allows the operator to maintain 
the proper test specimen position (level with 
the top of the platform) and to allow ventila-
tion of gases during testing. A longitudinal 
slit, approximately 2 inches (51mm) in 
length, must be centered 3 inches ±1⁄2 inch 
(76mm±13mm) from the left flange of the se-
curing frame. A utility knife is acceptable 
for slitting the film cover. 

(4) Immediately push the sliding platform 
into the chamber and close the bottom door. 

(5) Bring the pilot burner flame into con-
tact with the center of the specimen at the 
‘‘zero’’ point and simultaneously start the 
timer. The pilot burner must be at a 27° 
angle with the sample and be approximately 
1⁄2 inch (12 mm) above the sample. See figure 
7. A stop, as shown in figure 8, allows the op-
erator to position the burner correctly each 
time. 
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(6) Leave the burner in position for 15 sec-
onds and then remove to a position at least 
2 inches (51 mm) above the specimen. 

(g) Report. 
(1) Identify and describe the test specimen. 
(2) Report any shrinkage or melting of the 

test specimen. 
(3) Report the flame propagation distance. 

If this distance is less than 2 inches, report 
this as a pass (no measurement required). 

(4) Report the after-flame time. 
(h) Requirements. 

(1) There must be no flame propagation be-
yond 2 inches (51 mm) to the left of the cen-
terline of the pilot flame application. 

(2) The flame time after removal of the 
pilot burner may not exceed 3 seconds on any 
specimen. 

Part VII—Test Method To Determine the 
Burnthrough Resistance of Thermal/Acoustic 
Insulation Materials 

Use the following test method to evaluate 
the burnthrough resistance characteristics 
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of aircraft thermal/acoustic insulation mate-
rials when exposed to a high intensity open 
flame. 

(a) Definitions. 
Burnthrough time means the time, in sec-

onds, for the burner flame to penetrate the 
test specimen, and/or the time required for 
the heat flux to reach 2.0 Btu/ft2sec (2.27 W/ 
cm2) on the inboard side, at a distance of 12 
inches (30.5 cm) from the front surface of the 
insulation blanket test frame, whichever is 
sooner. The burnthrough time is measured at 
the inboard side of each of the insulation 
blanket specimens. 

Insulation blanket specimen means one of 
two specimens positioned in either side of 
the test rig, at an angle of 30° with respect to 
vertical. 

Specimen set means two insulation blanket 
specimens. Both specimens must represent 
the same production insulation blanket con-
struction and materials, proportioned to cor-
respond to the specimen size. 

(b) Apparatus. 
(1) The arrangement of the test apparatus 

is shown in figures 1 and 2 and must include 
the capability of swinging the burner away 
from the test specimen during warm-up. 
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(2) Test burner. The test burner must be a 
modified gun-type such as the Park Model 
DPL 3400. Flame characteristics are highly 
dependent on actual burner setup. Param-

eters such as fuel pressure, nozzle depth, sta-
tor position, and intake airflow must be 
properly adjusted to achieve the correct 
flame output. 
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(i) Nozzle. A nozzle must maintain the fuel 
pressure to yield a nominal 6.0 gal/hr (0.378 L/ 
min) fuel flow. A Monarch-manufactured 80° 
PL (hollow cone) nozzle nominally rated at 
6.0 gal/hr at 100 lb/in2 (0.71 MPa) delivers a 
proper spray pattern. 

(ii) Fuel Rail. The fuel rail must be ad-
justed to position the fuel nozzle at a depth 
of 0.3125 inch (8 mm) from the end plane of 
the exit stator, which must be mounted in 
the end of the draft tube. 

(iii) Internal Stator. The internal stator, lo-
cated in the middle of the draft tube, must 
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be positioned at a depth of 3.75 inches (95 
mm) from the tip of the fuel nozzle. The sta-
tor must also be positioned such that the in-
tegral igniters are located at an angle mid-
way between the 10 and 11 o’clock position, 
when viewed looking into the draft tube. 
Minor deviations to the igniter angle are ac-
ceptable if the temperature and heat flux re-
quirements conform to the requirements of 
paragraph VII(e) of this appendix. 

(iv) Blower Fan. The cylindrical blower fan 
used to pump air through the burner must 
measure 5.25 inches (133 mm) in diameter by 
3.5 inches (89 mm) in width. 

(v) Burner cone. Install a 12 +0.125-inch (305 
±3 mm) burner extension cone at the end of 
the draft tube. The cone must have an open-
ing 6 ±0.125-inch (152 ±3 mm) high and 11 
±0.125-inch (280 ±3 mm) wide (see figure 3). 

(vi) Fuel. Use JP–8, Jet A, or their inter-
national equivalent, at a flow rate of 6.0 ±0.2 
gal/hr (0.378 ±0.0126 L/min). If this fuel is un-
available, ASTM K2 fuel (Number 2 grade 
kerosene) or ASTM D2 fuel (Number 2 grade 
fuel oil or Number 2 diesel fuel) are accept-
able if the nominal fuel flow rate, tempera-
ture, and heat flux measurements conform to 
the requirements of paragraph VII(e) of this 
appendix. 

(vii) Fuel pressure regulator. Provide a fuel 
pressure regulator, adjusted to deliver a 
nominal 6.0 gal/hr (0.378 L/min) flow rate. An 
operating fuel pressure of 100 lb/in2 (0.71 
MPa) for a nominally rated 6.0 gal/hr 80° 
spray angle nozzle (such as a PL type) deliv-
ers 6.0 ±0.2 gal/hr (0.378 ±0.0126 L/min). 
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(3) Calibration rig and equipment. 
(i) Construct individual calibration rigs to 

incorporate a calorimeter and thermocouple 
rake for the measurement of heat flux and 

temperature. Position the calibration rigs to 
allow movement of the burner from the test 
rig position to either the heat flux or tem-
perature position with minimal difficulty. 
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(ii) Calorimeter. The calorimeter must be a 
total heat flux, foil type Gardon Gage of an 
appropriate range such as 0–20 Btu/ft 2-sec (0– 
22.7 W/cm 2), accurate to ±3% of the indicated 
reading. The heat flux calibration method 
must be in accordance with paragraph 
VI(b)(7) of this appendix. 

(iii) Calorimeter mounting. Mount the calo-
rimeter in a 6- by 12- ±0.125 inch (152- by 305- 

±3 mm) by 0.75 ±0.125 inch (19 mm ±3 mm) 
thick insulating block which is attached to 
the heat flux calibration rig during calibra-
tion (figure 4). Monitor the insulating block 
for deterioration and replace it when nec-
essary. Adjust the mounting as necessary to 
ensure that the calorimeter face is parallel 
to the exit plane of the test burner cone. 
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(iv) Thermocouples. Provide seven 1⁄8-inch 
(3.2 mm) ceramic packed, metal sheathed, 
type K (Chromel-alumel), grounded junction 
thermocouples with a nominal 24 American 

Wire Gauge (AWG) size conductor for cali-
bration. Attach the thermocouples to a steel 
angle bracket to form a thermocouple rake 
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for placement in the calibration rig during 
burner calibration (figure 5). 

(v) Air velocity meter. Use a vane-type air 
velocity meter to calibrate the velocity of 
air entering the burner. An Omega Engineer-
ing Model HH30A is satisfactory. Use a suit-
able adapter to attach the measuring device 
to the inlet side of the burner to prevent air 
from entering the burner other than through 
the measuring device, which would produce 
erroneously low readings. Use a flexible duct, 
measuring 4 inches wide (102 mm) by 20 feet 
long (6.1 meters), to supply fresh air to the 
burner intake to prevent damage to the air 
velocity meter from ingested soot. An op-
tional airbox permanently mounted to the 
burner intake area can effectively house the 
air velocity meter and provide a mounting 
port for the flexible intake duct. 

(4) Test specimen mounting frame. Make the 
mounting frame for the test specimens of 1⁄8- 

inch (3.2 mm) thick steel as shown in figure 
1, except for the center vertical former, 
which should be 1⁄4-inch (6.4 mm) thick to 
minimize warpage. The specimen mounting 
frame stringers (horizontal) should be bolted 
to the test frame formers (vertical) such that 
the expansion of the stringers will not cause 
the entire structure to warp. Use the mount-
ing frame for mounting the two insulation 
blanket test specimens as shown in figure 2. 

(5) Backface calorimeters. Mount two total 
heat flux Gardon type calorimeters behind 
the insulation test specimens on the back 
side (cold) area of the test specimen mount-
ing frame as shown in figure 6. Position the 
calorimeters along the same plane as the 
burner cone centerline, at a distance of 4 
inches (102 mm) from the vertical centerline 
of the test frame. 
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(i) The calorimeters must be a total heat 
flux, foil type Gardon Gage of an appropriate 
range such as 0–5 Btu/ft2-sec (0–5.7 W/cm2), 
accurate to ±3% of the indicated reading. 

The heat flux calibration method must com-
ply with paragraph VI(b)(7) of this appendix. 
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(6) Instrumentation. Provide a recording po-
tentiometer or other suitable calibrated in-
strument with an appropriate range to meas-
ure and record the outputs of the calo-
rimeter and the thermocouples. 

(7) Timing device. Provide a stopwatch or 
other device, accurate to ±1%, to measure 
the time of application of the burner flame 
and burnthrough time. 

(8) Test chamber. Perform tests in a suitable 
chamber to reduce or eliminate the possi-
bility of test fluctuation due to air move-
ment. The chamber must have a minimum 
floor area of 10 by 10 feet (305 by 305 cm). 

(i) Ventilation hood. Provide the test cham-
ber with an exhaust system capable of re-
moving the products of combustion expelled 
during tests. 

(c) Test Specimens. 
(1) Specimen preparation. Prepare a min-

imum of three specimen sets of the same 
construction and configuration for testing. 

(2) Insulation blanket test specimen. 
(i) For batt-type materials such as fiber-

glass, the constructed, finished blanket spec-
imen assemblies must be 32 inches wide by 36 
inches long (81.3 by 91.4 cm), exclusive of 
heat sealed film edges. 

(ii) For rigid and other non-conforming 
types of insulation materials, the finished 
test specimens must fit into the test rig in 
such a manner as to replicate the actual in- 
service installation. 

(3) Construction. Make each of the speci-
mens tested using the principal components 
(i.e., insulation, fire barrier material if used, 
and moisture barrier film) and assembly 
processes (representative seams and clo-
sures). 

(i) Fire barrier material. If the insulation 
blanket is constructed with a fire barrier 
material, place the fire barrier material in a 
manner reflective of the installed arrange-
ment For example, if the material will be 
placed on the outboard side of the insulation 
material, inside the moisture film, place it 
the same way in the test specimen. 

(ii) Insulation material. Blankets that uti-
lize more than one variety of insulation 
(composition, density, etc.) must have speci-
men sets constructed that reflect the insula-
tion combination used. If, however, several 
blanket types use similar insulation com-
binations, it is not necessary to test each 
combination if it is possible to bracket the 
various combinations. 

(iii) Moisture barrier film. If a production 
blanket construction utilizes more than one 
type of moisture barrier film, perform sepa-
rate tests on each combination. For example, 
if a polyimide film is used in conjunction 
with an insulation in order to enhance the 
burnthrough capabilities, also test the same 
insulation when used with a polyvinyl fluo-
ride film. 

(iv) Installation on test frame. Attach the 
blanket test specimens to the test frame 
using 12 steel spring type clamps as shown in 
figure 7. Use the clamps to hold the blankets 
in place in both of the outer vertical 
formers, as well as the center vertical former 
(4 clamps per former). The clamp surfaces 
should measure 1 inch by 2 inches (25 by 51 
mm). Place the top and bottom clamps 6 
inches (15.2 cm) from the top and bottom of 
the test frame, respectively. Place the mid-
dle clamps 8 inches (20.3 cm) from the top 
and bottom clamps. 
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(Note: For blanket materials that cannot 
be installed in accordance with figure 7 
above, the blankets must be installed in a 
manner approved by the FAA.) 

(v) Conditioning. Condition the specimens 
at 70° ±5 °F (21° ±2 °C) and 55% ±10% relative 
humidity for a minimum of 24 hours prior to 
testing. 

(d) Preparation of apparatus. 
(1) Level and center the frame assembly to 

ensure alignment of the calorimeter and/or 
thermocouple rake with the burner cone. 

(2) Turn on the ventilation hood for the 
test chamber. Do not turn on the burner 

blower. Measure the airflow of the test 
chamber using a vane anemometer or equiv-
alent measuring device. The vertical air ve-
locity just behind the top of the upper insu-
lation blanket test specimen must be 100 ±50 
ft/min (0.51 ±0.25 m/s). The horizontal air ve-
locity at this point must be less than 50 ft/ 
min (0.25 m/s). 

(3) If a calibrated flow meter is not avail-
able, measure the fuel flow rate using a grad-
uated cylinder of appropriate size. Turn on 
the burner motor/fuel pump, after insuring 
that the igniter system is turned off. Collect 
the fuel via a plastic or rubber tube into the 
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graduated cylinder for a 2-minute period. De-
termine the flow rate in gallons per hour. 
The fuel flow rate must be 6.0 ±0.2 gallons per 
hour (0.378 ±0.0126 L/min). 

(e) Calibration. 
(1) Position the burner in front of the calo-

rimeter so that it is centered and the 
vertical plane of the burner cone exit is 4 
±0.125 inches (102 ±3 mm) from the calo-

rimeter face. Ensure that the horizontal cen-
terline of the burner cone is offset 1 inch 
below the horizontal centerline of the calo-
rimeter (figure 8). Without disturbing the 
calorimeter position, rotate the burner in 
front of the thermocouple rake, such that 
the middle thermocouple (number 4 of 7) is 
centered on the burner cone. 
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Ensure that the horizontal centerline of 
the burner cone is also offset 1 inch below 
the horizontal centerline of the thermo-
couple tips. Re-check measurements by ro-
tating the burner to each position to ensure 
proper alignment between the cone and the 
calorimeter and thermocouple rake. (Note: 
The test burner mounting system must in-
corporate ‘‘detents’’ that ensure proper cen-
tering of the burner cone with respect to 
both the calorimeter and the thermocouple 
rakes, so that rapid positioning of the burner 
can be achieved during the calibration proce-
dure.) 

(2) Position the air velocity meter in the 
adapter or airbox, making certain that no 
gaps exist where air could leak around the 
air velocity measuring device. Turn on the 
blower/motor while ensuring that the fuel so-
lenoid and igniters are off. Adjust the air in-
take velocity to a level of 2150 ft/min, (10.92 
m/s) then turn off the blower/motor. (Note: 
The Omega HH30 air velocity meter meas-
ures 2.625 inches in diameter. To calculate 
the intake airflow, multiply the cross-sec-
tional area (0.03758 ft2) by the air velocity 
(2150 ft/min) to obtain 80.80 ft3/min. An air 
velocity meter other than the HH30 unit can 
be used, provided the calculated airflow of 
80.80 ft3/min (2.29 m3/min) is equivalent.) 

(3) Rotate the burner from the test posi-
tion to the warm-up position. Prior to light-
ing the burner, ensure that the calorimeter 
face is clean of soot deposits, and there is 
water running through the calorimeter. Ex-
amine and clean the burner cone of any evi-
dence of buildup of products of combustion, 
soot, etc. Soot buildup inside the burner 
cone may affect the flame characteristics 
and cause calibration difficulties. Since the 
burner cone may distort with time, dimen-
sions should be checked periodically. 

(4) While the burner is still rotated to the 
warm-up position, turn on the blower/motor, 
igniters and fuel flow, and light the burner. 
Allow it to warm up for a period of 2 min-
utes. Move the burner into the calibration 
position and allow 1 minute for calorimeter 
stabilization, then record the heat flux once 
every second for a period of 30 seconds. Turn 
off burner, rotate out of position, and allow 
to cool. Calculate the average heat flux over 
this 30-second duration. The average heat 
flux should be 16.0 ±0.8 Btu/ft2 sec (18.2 ±0.9 W/ 
cm2). 

(5) Position the burner in front of the ther-
mocouple rake. After checking for proper 
alignment, rotate the burner to the warm-up 
position, turn on the blower/motor, igniters 
and fuel flow, and light the burner. Allow it 
to warm up for a period of 2 minutes. Move 
the burner into the calibration position and 
allow 1 minute for thermocouple stabiliza-
tion, then record the temperature of each of 
the 7 thermocouples once every second for a 
period of 30 seconds. Turn off burner, rotate 
out of position, and allow to cool. Calculate 

the average temperature of each thermo-
couple over this 30-second period and record. 
The average temperature of each of the 7 
thermocouples should be 1900°F ±100°F (1038 
±56 °C). 

(6) If either the heat flux or the tempera-
tures are not within the specified range, ad-
just the burner intake air velocity and re-
peat the procedures of paragraphs (4) and (5) 
above to obtain the proper values. Ensure 
that the inlet air velocity is within the 
range of 2150 ft/min ±50 ft/min (10.92 ±0.25 m/ 
s). 

(7) Calibrate prior to each test until con-
sistency has been demonstrated. After con-
sistency has been confirmed, several tests 
may be conducted with calibration con-
ducted before and after a series of tests. 

(f) Test procedure. 
(1) Secure the two insulation blanket test 

specimens to the test frame. The insulation 
blankets should be attached to the test rig 
center vertical former using four spring 
clamps positioned as shown in figure 7 (ac-
cording to the criteria of paragraph (c)(4) or 
(c)(4)(i) of this part of this appendix). 

(2) Ensure that the vertical plane of the 
burner cone is at a distance of 4 ±0.125 inch 
(102 ±3 mm) from the outer surface of the 
horizontal stringers of the test specimen 
frame, and that the burner and test frame 
are both situated at a 30° angle with respect 
to vertical. 

(3) When ready to begin the test, direct the 
burner away from the test position to the 
warm-up position so that the flame will not 
impinge on the specimens prematurely. Turn 
on and light the burner and allow it to sta-
bilize for 2 minutes. 

(4) To begin the test, rotate the burner into 
the test position and simultaneously start 
the timing device. 

(5) Expose the test specimens to the burner 
flame for 4 minutes and then turn off the 
burner. Immediately rotate the burner out of 
the test position. 

(6) Determine (where applicable) the 
burnthrough time, or the point at which the 
heat flux exceeds 2.0 Btu/ft2-sec (2.27 W/cm2). 

(g) Report. 
(1) Identify and describe the specimen 

being tested. 
(2) Report the number of insulation blan-

ket specimens tested. 
(3) Report the burnthrough time (if any), 

and the maximum heat flux on the back face 
of the insulation blanket test specimen, and 
the time at which the maximum occurred. 

(h) Requirements. 
(1) Each of the two insulation blanket test 

specimens must not allow fire or flame pene-
tration in less than 4 minutes. 

(2) Each of the two insulation blanket test 
specimens must not allow more than 2.0 Btu/ 
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ft2-sec (2.27 W/cm2) on the cold side of the in-
sulation specimens at a point 12 inches (30.5 
cm) from the face of the test rig. 

[Amdt. 25–32, 37 FR 3972, Feb. 24, 1972] 

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting Appendix F to Part 25, see 
the List of CFR Sections Affected, which ap-
pears in the Finding Aids section of the 
printed volume and on GPO Access. 

APPENDIX G TO PART 25—CONTINUOUS 
GUST DESIGN CRITERIA 

The continuous gust design criteria in this 
appendix must be used in establishing the 
dynamic response of the airplane to vertical 
and lateral continuous turbulence unless a 
more rational criteria is used. The following 
gust load requirements apply to mission 
analysis and design envelope analysis: 

(a) The limit gust loads utilizing the con-
tinuous turbulence concept must be deter-
mined in accordance with the provisions of 
either paragraph (b) or paragraphs (c) and (d) 
of this appendix. 

(b) Design envelope analysis. The limit loads 
must be determined in accordance with the 
following: 

(1) All critical altitudes, weights, and 
weight distributions, as specified in 
§ 25.321(b), and all critical speeds within the 
ranges indicated in paragraph (b)(3) of this 
appendix must be considered. 

(2) Values of Ā (ratio of root-mean-square 
incremental load root-mean-square gust ve-
locity) must be determined by dynamic anal-
ysis. The power spectral density of the at-
mospheric turbulence must be as given by 
the equation— 
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where: 
j=power-spectral density (ft./sec.) 2/rad./ft. 
s=root-mean-square gust velocity, ft./sec. 
W=reduced frequency, radians per foot. 
L=2,500 ft. 

(3) The limit loads must be obtained by 
multiplying the Ā values determined by the 
dynamic analysis by the following values of 
the gust velocity Uσ: 

(i) At speed Vc: Uσ=85 fps true gust velocity 
in the interval 0 to 30,000 ft. altitude and is 
linearly decreased to 30 fps true gust veloc-
ity at 80,000 ft. altitude. Where the Adminis-
trator finds that a design is comparable to a 

similar design with extensive satisfactory 
service experience, it will be acceptable to 
select Uσ at Vc less than 85 fps, but not less 
than 75 fps, with linear decrease from that 
value at 20,000 feet to 30 fps at 80,000 feet. 
The following factors will be taken into ac-
count when assessing comparability to a 
similar design: 

(1) The transfer function of the new design 
should exhibit no unusual characteristics as 
compared to the similar design which will 
significantly affect response to turbulence; 
e.g., coalescence of modal response in the 
frequency regime which can result in a sig-
nificant increase of loads. 

(2) The typical mission of the new airplane 
is substantially equivalent to that of the 
similar design. 

(3) The similar design should demonstrate 
the adequacy of the Uσ selected. 

(ii) At speed VB: Uσ is equal to 1.32 times 
the values obtained under paragraph (b)(3)(i) 
of this appendix. 

(iii) At speed VD: Uσ is equal to 1⁄2 the val-
ues obtained under paragraph (b)(3)(i) of this 
appendix. 

(iv) At speeds between VB and Vc and be-
tween Vc and VD: Uσ is equal to a value ob-
tained by linear interpolation. 

(4) When a stability augmentation system 
is included in the analysis, the effect of sys-
tem nonlinearities on loads at the limit load 
level must be realistically or conservatively 
accounted for. 

(c) Mission analysis. Limit loads must be 
determined in accordance with the following: 

(1) The expected utilization of the airplane 
must be represented by one or more flight 
profiles in which the load distribution and 
the variation with time of speed, altitude, 
gross weight, and center of gravity position 
are defined. These profiles must be divided 
into mission segments or blocks, for anal-
ysis, and average or effective values of the 
pertinent parameters defined for each seg-
ment. 

(2) For each of the mission segments de-
fined under paragraph (c)(1) of this appendix, 
values of Ā and No must be determined by 
analysis. Ā is defined as the ratio of root- 
mean-square incremental load to root-mean- 
square gust velocity and No is the radius of 
gyration of the load power spectral density 
function about zero frequency. The power 
spectral density of the atmospheric turbu-
lence must be given by the equation set forth 
in paragraph (b)(2) of this appendix. 

(3) For each of the load and stress quan-
tities selected, the frequency of exceedance 
must be determined as a function of load 
level by means of the equation— 
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